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us 

60/487.263 
2003.07.16 



□ I 



5^ 



OIS^ (oi) □£|oi 
OloHS (21) 



20 S 
52 ^ 
2 2 

30 i^ 

1.193,000 



29 . 000 
52 . 000 
43 . 000 
1 . 069 . 000 



1. S.^M- §A1|A1(£2)_1 



□ I 
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^ "^^^ i^B.^il:i^(PointTexture), ^l^^(voxel), ^^Bel (octree) 

c-HojE-ll- ^J>a^>^ HH]i^S ^g^^^; 3^}^ ^^ tl]olElo11 cflsfl ^7] ^2: 

■ 

^ 7^^fl c-iloiE-i^ HlH:iB^<^l tWt^ 4^5l-fr>^ ^Tjl; ^ iiJ^ ^^^^ c11«^1e1# He) 

S. 11 
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3^>€ ^^]^] ^ ^ {Method and apparatus for encoding and 

decoding 3 dimensional data} 

£.2^ icLJ^ :£A]t!: ^ojcf. 

-£ 4^ ^^7] wJ-^-g: ol-g-§>^, wlH^-i2ll^(rate-distortion) £^1*!: ^ 

£ 5^ ir-JE^ tilH^H^^ s.'*-!^!- 

£ 7^ 'P'i^:^^ wlB^B^ n^Sl- S.^!^ 

s. 9^ ^ a^i^ :£Alt!: ^<=>1^. 

£. 10 £ S^H^i^ Efl:iH a-^^ofl tflsfl WinZip:2}- ^ ^^ofl itj-s. 

:£ 11^ ^ ^^<^1 ^tt 3^1-€^-^^l tflojE-] ^^11- l-^:£S- ^'=>]^. 

S. 12^ ^^^^i ^^-^-^ ^^^^ £^1*1: ^ojcf. 

£ 13 ^ ^iii^ ^^-^-^ -^^^ ^^]^ ^^It^. 
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lWo30083778 ' 2003/12/5 

-£ 15^ ic^^:2:5|-f^ ^^^^ £^1^ ^^14. 

£ 16-8: ii^^S2|-^Sl ^^-^ £.Altb ^<5ll=V. 

£ 20^ ^^^^ Ir^SS £^1^ ^A'>]^. 

£ 22^ SiiS.4:£^-T-^ ^^M. 

<24> ^ ci]o]E-i -^-Jisi- ^ 4^:5}- ^ ^tt ^-^s^i, 4Ml^>7fl^ S 

S.^i( Polygonal model)* <^l-§-5V^ 



66-6 



■ 



1020030083778 
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S\o] ^ji n ufl-f ^(realistic) 3^V€ ^l^*>7l<^l ^S-S. 2. 

Tt^sf ^c-l^ 7l#ol 7ll^5lol ^cf. ZLE^M- £1* 4^^^ ^^71-^ 

^o. i^^ji^ ^1^* €-2-^ t!-^. S&tl: ^^^<5lj7 ^^tt ^T^tl: "^^^ ^^1- 

<26> n^^o]]^^ 3^}^ z^^] ^^o^ -S-^^olcf. oj^^ ^ 

<^^^id: ^M.^ ZLefl^ ^>:E.^fl<>|s] ^^o.^ ^^11 A^]] ^ ^^S* ^^l^o.^ ^j-tg- 

^1 ^^^"y ^^1 ^ ^"^^ S-^i^ ^142]-*>^ 7V^^>4. 

S.rg^ ^Bflnv o| >a-z:^^s.^ i^^M, oil- -g-ol^ <^ol oVulrl-. H]^ 3^1-^ 

i^fli-i^ ^^1 3^V^ 7l^^o>oil>|oi 2l^o^ ^^oil o^«il ^^7>^tl: '^le-il- ^^t!: 

3^>€ c-llolEil- 4- SZ^l^, ^^1 '^^fl ^^^-^S. S.^^^ ^ 

^ O^^^l Wl-g-o] ^o] pflo. o^^c].. c].^ ^V^, A>^Jll- ^ol ^^2^ol ^7] o]^ 

<29> ^o] olul;^l 71^]: (Depth image-based representation : DIBR)^ y]^}'^^ 

MPEG-4 AFX( Animation Framework eXtension)'Hl ^2fl^<^l^i^ ^^^-2. 
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S. T^^^ polygonal mesh)S ^ji^Kobject)* iL^5>o^ ^^1^, DIBR 3^}^ ^^^l* 
fe<Hl ^^]^ ^^^l-^(covering) ^1^1 (reference image)^^^^^ 

•ixzf. A '^]^]^]^ ^-%-^\^ (depth map)^S. ^^^'^^]'^ , ^7] ^o] o]v] 

^1 ^^i^-^Bl 7^^1 a^7>^l^ Tisll- till^(array)S. M-B^-^ ^<^1^. DIBR^ ^ 

^VM-^ iq-z^^a^^^ ^>^^W ^Ji:£ ^l^^^l^l^V ^Ji^jofl c^sl; ^j=^(high quality)^ 

^l^S)-(visualization)# ^1^^ ^ ^i^^ ^147]-. DIBR ^(view)* ^el^Br>^ 4 

^S.^ ^^(scene)^ 4^^^<^1^ ^^Iti^^l ^ ^ ^-(^ «fl^^£)ofl^ ^^^4. 

DIBR ^"^^^ ^<^(format)^ ^M- (SimpleTexture) . ^^^^ 

(PointTexture) ^ ^^Hel ^^l^];^! (Oct reel mage) ^7] ^>M-^ t-HI^^- ^ 

>iS.^Bl ^Hle1-^>^1^ Tie)) ^ ^2i^}^ ^711^) cf^ ^«fl 

S^^i^. 2t ^l^dine of sight)^ ^ SX^^ , '42}^1 

^i^^ M.^ cf^^ ^(multiple layer)-2-S ^-^^^4. l:^l-^<^l^i^ ^"^^ 

^l^l^l (realistic image)^ "^(f^ cIIoIe^I- :=L^]B. 

(specification)^ S. 2o11 £^ls)c>l ^icf. S. 2^ 2r::^ fl-^'^l^i 'depth'^il- 'color'^:^7> <a- 

<30> 5L<?IB^^^<=^1 c-l^o^ 7^^ ^4. Duan ^ Li 7> i^Hei]^^ '^^^^ 

^s]-^ ^l^l^V^fecfl, >a-7l ^If^S^-^ ^o] o] D] ^1 (Layered Depth Image :LDI)^ 
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o^^«J-»^o]£:j- ^^cj-. [j.Duan J.Li Compression of the Layered Depth Image, IEEE Trans. 
Image Precessing, vol.12, no . 3 , pp . 365-372 , March 2003] 



^^5>^ S^(coding) A>-§-^H ^e-iM- <^lsi*V <y:JL5^#-^ 

(progressive) ^d"^ ^ ^tb^^. i^(PCR)^ ^V-g-^>«^ 3^V€ ^1^ 

^(voxel) "a-^^}^ ^J-'^o] [C.S. Kim and S.U.Lee, Compact 

Encoding of 3D Voxel Surface Based on Pattern Code Representation, IEEE Trans. Image 
Processing, vol. 11, no. 8, pp . 932-943 , 2002 ] 
<32> ne-iM- ^] 'i^^^ ^^He^Chierachical octree) n^Slr <^l-§-*>^l <^>i^*>^, ^ 

<y-^ (progressive compression scheme)^ -§-<^1*>7ll ^S. -ir^V^^V^. MPEG-4 

AFX a§<^l^i, PPM(prediction by partial matching) «o^^* o]^^ ^^^^ ^1^ 

.[ISO/IEC JTC1/SC29/WG11 14496-16:2003, Information Technology - Coding of 
Audio-Visual Objects - Part 16: Animation Framework extension (AFX)] HSlM- ^^1 
tijE^^e^ (progressive bitstream)-i- ^tt^. 



<31> 



a<^l^^^» *a-^^>7l JPEG-LS 'a:Jie]#<:>l ^-g-slSic^-. 



atb '^^(color)^.e.^ 
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4 

^^^^ 7l#^ ^^^*>7l ^tt ^ ^^<^1 3^>^ ^-^^^1 cflolBi 

^ >a-7i i^:^ -^Jisi-^ tfl^iti^ wiH^E^ o.^ ^5^^^>^ ^i^^^^i* ^■ 

^^S. tt^. HE^^S^l 3:^1-^ A^] ^<^]^ ^S^^^ 3^1-^ al-^^ 

^^jo^ ^fl^r^il- 5}'^^ l-<^ T^^*>^ ^^1^^^ tb^-. 2^-1^ l-'^ ^l^^il- 

afl^ 'S' iL^l3r>Jl, i^^ifl^ ^^^]^^7} S.^ ^^]7} ^]^^S. 'W'S S 

uflo^ ^^-11^^ ^o] PPM <y:j7sl^<^l sl^fl -^J:s|-€ 'P'S a^l^^ ^^i^S ^1=]-. ^7l 

:^^i-a.7> S i^-^ojTg S ^Ml^^a^^ ^^5|-s:>Jl, Pi:::E.olTg PiiJE-fi] ^MI^^JH" ^S.S\- 

^5^1* i^^* ^^^^ 

c-flo]E^<:>11 1^*]] ii^n>t:f ej-ifo] Hel^S^ S^V^ n<^]^^ ^S^^^}^ 



66-10 



lTiD030083778 *^^V: 2003/12/5 

^o>ofl 7^^]7l- n)]^ ufll- ^^isVoi a^l^VS], He^Sl hLB.7} ^r>^ia^l- 7l-^ xtflfe 

•S' S. S-M^JL, i^^^4^^ :^1^^7> a.^ 7^^171- ^]^^S. nfl^ 'W^ S^l^VJil. 

vfl^ ^fl^^7> 3.^ 2fl^-ll7> ^fl^^s ^^jm 'B's S^l*]-^, i^:^ ^fl^ ^-11^ 

di it^l PPM <^Jiej§<^1 'P'S. JL^l^^ ^^1-2.^ ^^1^ 

E^^l ^H??R)9] al7> ^i7> hz-^S. ^^ar>^ 13:7^1; ^7l sl^i^s.^ e^-^ 

^2fl S-^S sfl^^^J^S-^i^ ^^>^1 «fl^J 7] el (Hamming Distance)* <^l-g-3><^ 

<36> X y z 

x=l y"! 1=1 

<37> i<^7]^j X X Y X 3.%^ n^^o]t\,) 6\] o^§fl ^^-^S tt^. 

<38> i^JB ^Jisl-^ ^7] ^ti^^7V ^oil ^7l]s>^^l M-el-vfl^ ^ ^(Continue 
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^^1; i^^^^^i^7> s ^i^^^l^S s -^^5l-*>ji, Pi^JE-oiig 

i^JBSl 'B' ^fl^dt^^l R(Red), G(Green), B(Blue) DPCM ^Jisj-^V^I, 

AAC(Adaptive Arithmetic Coding) ^^-^5. 
<40> ^^^^ 7]^^ ^^^^>7l ^ ^tb, 3^>^ 7^^1 cflolE-l ^JlSl- 

# B&l^^ ^5^^^; ssl^s^ 3^]-^ cfl^lEi^l ^fl^B ^^7] &|-^* ^s*> 

^iiii:^^ ^^s:>^ ^ii^:^^^^; ^7] ^^i^^<^l cfl«ll ^4^^ ^IH^ 

^ -^1-71 ^^h:.^9] E}^^ 'B's. s.^]t\^ ^^}^^^^^■, ^7] ^^i^j^ ^ h:.^s. ^ 
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-^1-71 i^J^ ^JlSl-^fe 'y-^-S wlH^H^^ ^"^^1 M-Bj-i^^ Continue l-Hfl^l- ^S.^ 

Continue ^^=L ^Jish-^; ^^-^l ^je.:^^!- ^i^J-^V^ ^M-h^B. ^til*l-:rL, ^V] ^ 

<4i> -a-^tb 7]^^ ^^j*l-7l ^ ^^^1 ^tt. 3^>€ ^-11 ^^-11^1^^ 

^jisi-^ 3x>-^ 7H^1 cflolE-ls^ tilE^E^o]]A^ Continue l-eflu ^■S.sir^} 

^7l i:.^^^ ^i7> S i^^l- M-Bl-lfl'S S b^^^ ^S.S^nJL, ^7] hz.^^^ PPM 

<42> ^^j^>7l ^'^'^l ^tb, 3^>^ ^^^1 dlojEi ^j^Sj- 

3^1-^ tll^lE^^ wlH^B^<^1^i Continue #2fl^» '^l* ^^Lsj-^V^ ^^1; 
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^ ^>7l bz-B.^^ ^^^A PPM i^Hl- M-Bi-tfl^, PPM 4^5|-^>fe ^7^11- i^^^ 

^s. ^cf. ^>7i s ^M] 8711 i^^lroil cflt!: ^-g- ^ 

j:5l-*>ji 8711 ^1-311 cfls. B SE^ ws 43121- tt^. ^^7l PPM 



1- ^JilSl-fe DIBCDetailed Information Bits) ^-^S. ^^fl PPM ^^11 i^JE.^ 

Black R.G.B ?jt^ AAC» ^^^^l"*^ ^^sI-sVji <^ DPCM# ^«5^V<^ 4 

<43> y]^^ ^^^*>7l ^tb ^ ^^^1 ^tb, 3^>-^ ^-^^1 eflolE-l 

^^1^, ^Jl^^ 3^1-€ 7fl^l c-llolE-1^ tilH^H^# ^<^>#<^1^ wlHiH^^#^; ^1-71 wis. 

Continue l-eflZL^- 4^5l-^>^ Continue l-efl:^. ; -^^S}-^ 3^}^ t^]o]^]9] wlB 

^H^^l tfl^fl ^J^^^l^ ^^11 i^:B7> ^ollA-l <>[2=. ^^h^B.<^:^]^ ^^^^ ^^1 



7l iiH.^^ ^^-^71- s M-Ei-vii , ^^s. 8711 i^JBi-ofl cfltv 



^ 8711 i:::E.l:^ ^VsUcflS Black £E^ WhiteS 4:£^^>^ Si^^^^Sl--^; ^ 



>^>7i h:.^.^^ ^ji7> PPM i^^l- M-Bl-vfli^, ^:^ll PPM ^^si-s^l-Ji ^ 

;^ll i^^sl B ^fl^:ii-i:Sl r q.B ?J:<^1 tfl^ll ^ AACl- ^^S^V^ ^Jl^^VJl DPCMl- ^ 

43121- Pii= 4-3121-^1- X^^^ -^S. 

<44> >^7l 71^11^ ^^^^17171 ^tb ^S.^^^ 714^ ^^^^^ 

* ^ 714^11^11- 
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<46> '3l^^^7l-#^id^ ^1 60/430, 976^ (#-^'^: 2002. 12. 5, <^1t^1^H1 

7l^t!: cfltV ^^4^(AFXA8.3))<^1 7l#^ cf^^ 

<47> 1. 

<48> DIBR^ 7]^-n^ 7>^ 7_fl^ll: S^s^VJI ^cl^^m ^11^^ ^ 

^c1^«J-^^m-[l]. 3^>^ °114=)* cl-g-s:>c,^ a^^V^ tflAi^ DIBR^ ^'^] 



covering) 7]^ oli^l^l (reference image) ^ilH^ 



All 



^ ^^<^1 ^7l-*>c^, z| ^2: ojc]^]^ ^o] iJ^Cdepth map)-2-S. M-E^-xfl <H , ^y] ^o] 

•^l^l^l ^^S^Bl S."^^}^]^ 7^511- yB<g(array)S M-B]-i^ ^^1^. DIBR^ ^1. 

^o] ZLS] 4^s:>xl ^JLS. ^1 1^1^171- 7^^1ofl tflsV <^J:;g(high quality)^ ^l^Sf 

( visualization)!- ^1^1" ^ ^^l^f. 71147} DIBR ^(view)* ^t-]^*}^ ^^iE.^ 

^^(scene)^ 4^^^^!^ ^^fl^o] ^-o^ ^(2. «ll^V£)ofln> ^^^cf. 

<49> DIBR sfl^sl^ ^^(format)^ (SimpleTexture) . JiLtlH 

(PointTexture) ^ ^^He^ ol^l^l (Octreelmage)^lcf . ^^7] ^}^^ ^ 

^joflAi ^^i*^ Hfl^S 7^^11- S^t!:i=}. ^i^l, 

^ 7fl^ t:f€- ^^^1-<^1 K^^^. ^ Al^Ciine of sight)^ ^^l-^l ^-i" 

^ o;i4. a|.&|.A-^ i<?lsei!i^ i# cf^^ f^Cmultiple layer)^^ "^^^^^^ , 
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<50> Duan ^- Li 7} ^s^S. 5LtlB^^^ ""^^ 1}-^* ^1^1M^[2]. *y:^5l# 

^ JPEG-LS ^l-§-*>^ ^ ^1^* ^4.^ -^^51- 1!:^- [3]. ZLe^Jl ^ 7fl 

^ ^«fl^cV. ZLEjJL ^o] ^ ^e-l dlolEi^ -E.'^<J=-^-§- ^-H^ll:^ 

(shape-adaptive wavelet codec)^ ^1^^><^ -f-:£S)-^4. ^^IM- 

^o] ^ -^1-^^^ (correlation)^ Jl^bJ-^-^.^ <^l-g-Sl'H € ^ifli^^rV^, % Ti]^ 

<5i> <^1^1^1^ Irl-(volume) ^^Vt!: 5^"^^-. ^ 'gr^'^l^i^ 

5><^ ^o] ^ cll<=>1til- S-^^^S. ^■^ ^l^^(voxel) ^] 

itiJB^ PPM(Predictive partial matching) '^Q:JL^^-i: o]^t}c^ <'^^^^[4]. ^o] ^o]ic.]7} 
<y-^^ ^<^1^ ^s] c-llo]E^7l- uiwl -f^ ^^(breadth-first traversal)^] 7l^^><^ tifl^^4. 
H^JL q-Ai 7:>^ ^S(DPCM) ^^Sl^-a: '^l-S-^M ^:^2|-€q-[4] . 8,192 (=2l3)^ 

^iH(context)l- 7l-:5l4. 

<52> 2. ^<5l tll<ile1^ 

<53> ^lo] ^^^^ HSl ^2:21 PPM ^j-'^^ <^l-§-^H ^a-^^^. ^^-1, a<=>l tflolE^^ o] ^ 

^^Sel^ PPM^ ^1^*}^ "^-^€4. ^^Bel^ S'^l^ ^Itfl^^lfij] ^ 

<54> 2.1 <^]^]:^]S.^ 
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<55> :^o] OjojEil- o]^ o]u]?^]s. ^^^}7] ^SB ^^1 l-#(bounding volume)^! ^S^^ 

^ .^l^l^l^V XxY^ ^fl^i^^l- z]- XxYxZ^ 37l» ^ 

^ M:^<>] ^Til-ajo.^ ^tll^x:}. ^7^, ^<^1 S. 

^l^:di(white voxel) ^le^- :^s.ji, 'B' ^fl^^(black voxel)<^l2l- ^S.7]S. 



<56> 2.2 ^^He) ^-fl^ 

<57> ;g7jl ^1^:^!^ ^^H&ll- «^l-§-^l-«^ M-T"<^^^. iiS.(root node)^ 

y^^] 8711^ ^(sub);^l^:^(subvoxel)S M-^^^^. ^^^1 

<^>M^, ^J-§-^>^ i^:^^ 0-2-S ^^sm, ufipo:]^!^! ^fecf. oleitl: ozf^^ :t 

^^icH-Cleaf node)^ PPMtoe]^* ^l-g-^V^^ 
<58> A-lH.^^^ 'O'i^JE.* ^el-vflol (pruning) ^1^^ 7fl>JdB:>7l ^«fl A>-g-^cf. 

<59> 2.3 PPM 



66-17 



1020030083778 
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<60> 



^ofl 



o]Dl ^JiS}-^ #Efl:i(conditioning class) ^ A>-g.^i:f. 

Hfl^EKraster) -^^Sl-5]7l t^&<^l, i l(a)^ 97flsl ^fl^^sq- £ i(b) 



9] 47fl^ ^-11 ^^7]- 



^>^^^. ^^^^ ^M^]^ ^^^^7} 13 ^1^^^ 



(' 0011101000011 <5l^*>^ ^}^^ ^1^^ ^^1 ^-5-^ 



St^Cadapitve arithmetic coder)<^l ^^-^^^-[5] . 



<61> 



(a) depth = k-1 



(b) depth = k 



<62> 



^1^ 13711^ ^l^dli-i-ol e^^H^ ^V-g-^cf. ^'^l ^ 1. ^<=>1 s>o> 0 ^ ^ 

^ ol^Tll -^J:5l-*>^ ^l^s^l-^ TSPPMCTree Selection PPM) 3.^ 



<63> 



3. ^&|c11olEio^ oj-^ 



<64> 



3^>^ ^Jj^l^ll^i, <^l:g:^>^ ^1^^*^ ^e-il:^ ^^^}7fl ^o^^5l<H ^4. ^^^1 ^^^^^ 



^ ol^^]-7l ^sflA^^ FIFO(First-In First-Out) sl^Hl- ol-§-^><^ ^H^i*^ :i?^^>:n., ^ 
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ZLS]ji 14^-1 ^l^rife el^:^^ ^^^I^T^V. (pushed) ^fl^di^ ^^s^iii^, n. ^e] 

^ o]^ ^H^fil ^]^^^, c^]^ <Hle^^ (arithmetic coder)S. ^ 

=L^JL M-^i 26711^ ^^^>^ B ^-11^:51*^ eliB<Hl 'U^S. ^^^cf. ^7i] 

<65> 4. Al^eflo]/^ ^u2f 

<66> ;^io].^ <y:Jie]#^ ^^^^ £ 2<^1 Efl^H 3.^i.% ^V-i-^V^ ^7>^cf. £ 2(a)^ 

256x256x256 Sfl4^]£l- 7\^]^ , £ 2(b) (d) ^ 512x512x512 ^fl^o^Sl- :^o] 
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^ 'U^}- 2003/12/5 



( c) Fighter ( d) WhiteStar 



<69> 



^ 2. tfl^H 



<70> 



tilJS*>3i $1x4. TSPPM ^Jiel#^ 



A>^7ltil: (universal dictionary-based codec)^! WinZip<^l ^i^^^^ 11-14% 

DPCM sc]^ atl: WinZip ^t=]- 2]-^ ^^tt^. 



<71> 



1. <^lDl^lo]l cflt!: '^-^ 5il-<a 3.7l(w>olH) PPM = ^2:71- ^fe 



PPM 3.^, TSPPM = ^^Be] PPM, WINZIP = WinZip^ '^'l-g-tb 



<72> 





Original 


PPM 


ISPPMfA) 


WINZIP(B) 


Ratio(A/B) 


Angel 


307,733 


17,652 


17,446 


151,029 


0.11 


Robots 


645,243 


38,754 


37,377 


391,866 


0.10 


Fighter 


454,510 


18,342 


16,778 


151,029 


0.11 


WHteStai 


533,381 


31,247 


29,534 


.217,602 


0.14 



<73> 



S2. t^]o]B]o] <a-^5^«^ a7l(WHB) 
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<74> 





Original 


DPCM(A) 


WINZIP(B) 




Angel 


722,046 


224,820 


676,703 


0.33 


Robots 


1,141,350 


642,230 


1,594,778 


0.40 


Fighter 


573,030 


218,388 


782,787 


0.27 


WhiteStar 


806,082 


386,001 


1,305.585 


0.28 



<75> 



^7]B] ^3il-<Hl^i^[6], ^o]6\] cfleflA^^ <y-^ ^s\-7} 5.2 5.4 : 1 <^lJl, ^4.^]<^] cflsflA^ 



17 - 24 : 1 ojzL, ^^o]] cflsflA^^ 1.8 - 3.2 : 1 o]^ ^^^1 ^4. 



<76> 



5. 



<77> 



c-flolEil- ^s^^M -y-^tl-i^. a^^, He^ ^2:^ nfl^KTree-structured 
predictive partial matching:TSPPM)<5l el- ^^s]^ ^^JL^^o] :^o] ^J:5l-s:> 



^2f^ ^l-tb^ <^ji&]^oi i^-g- ^^oi winZip ^i-i^^l 



ax 



<78> 



6. 



<79> 



[1] Y.Bayakovski ^^^1 ^ <>fl ^1 o] 3^}^ cflt!: ^l^l^l ^l^^V 



,Proc. ICIP-2002, Rochester, New York, Sep. 2002. 



<80> 



[2] J.Duan and J.Li ^o] olul;^lo^ o^^^p^.^^^ of D^^^ Compression 



Conference, Snowbird, Utah, Mar .2001, pp. 33 1-340. 
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<8i> [3] M. Weinberger, G,Seroussi,G.Sapiro.LOCO-I SJ"^ <^Jl^^: JPEG-LS <^]^^^ 

^ 5.§2|-, to appear in IEEE Trans. Image Processing. 
<82> [4] Khali d Sayood. t-llolB]«a-^ ^7"^, ^]2^, Academic Press, 2000. 

<83> [5] P.G. Howard and J.S.Vitter.cflolE^ ^^3.^. 

Pr oc.IEEE , vo 1 . 82 , no . 6 , pp . 857-865 , June 1994 . 
<84> [6] Alexander Zhirkov, Leonid Levkovich-Maslyuk, ^^"Uf?", '=>]'^]^] 7]^ 

S^CAFX A8.3)<^1 ^tlr 3L<^ ISO/IEC JTC1/SC29/WG11 M8259, Fairfax,USA,May 

2002 . 

<85> 7>#^ 60/487, 263 J: (#^^: 2003. 7. 16, ^^l: ^^1 <=>]^]^] 

ofl 7l^tt ^^^^ 7l#^ ^-i-sf ^x:f. 

^c1^«J-^<^14.[6] DIBR ^ MPEG-4 AFX<^1 ^fl^sl^ ^^.[l] ^^^i nefl^^^l^i^ ^^^-2. 
S. cfzl^ 7fl;^l(object)l- a^^V-^ ^^l'?]:. DIBR ^ 3^}^ M.<^]^ ^jj^-fl 

^ ^^>^( covering) ^1^1 (reference image)^ M]^S. M-B^-^cq-. z^- ola] 

^^-S-^}^ S<^1 (depth map) M-b1-i^<^;^1 t^^I . ^>71 ^ ^^^^ 

^-^^1 S^^7>^1^ all *a (array )S. M-b^-^H ^^14. DIBR^ SI^ ^>M-^ ^-zl-^S-^i 

^ ^>-§-*>^l ^JlS. <^lal^l7> 7^^] oil cflt!: *a=^(high quality)^ ^1^^ 
(visualization)* ^]'§-^ ^ 9X^^ ^^]^. , DIBR ■^-(view)!- ^ti-l^sr}^ 4^^^ 

^^(scene)^ 4^^^<Hl^ ^/^iai<>l -H"^ ^(^ n^^S.)<=>\]^ DIBR sfl^ 

^3] ^€ ^^(format)^ (SimpleTexture) , e]^^ (PointTexture) ^ 
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ee) ojol^] (Octreelmage) o]^. ^7] i<?lH^^^^ *>M-Sl v}^^ 

(line of sight)* n^sl- ^ 9X^^ , "^^^^ ^9l^^^^^ M.^ 

#(niultiple layer)-2-S- ^^^^^f. l^V^oflA^o^ ^^H^i^^l ^^tt <4A H S^l^l^H 
9X^. S.9l^^^^^ ^^^^S. t^^^ t-ll<^ltil- ^.^tbi^l-. -^^l ol^^l^lCrealistic image) 
^ -acf ^£5f <^^B\ t^]o]B]% O.^B.S. S.9l^^^^ o]^]^] 

^ Jl*^ o.^ 4^*551 ttcV. Duan ^■ Li 7> ^oi^eq^^ ^^-ir *a-^^>^ «o^^* 

^V7l ii^l ol^l^KLayered Depth ImageiLDl)^ ^^^.[7] ^<^] 

*a-^^>7l ^^11, JPEG-LS <^J1S1#<^1 ^-§-5)^4. [4] SE.*!: ^^(color)^^:^-^ ^^*>^ 
(coding) a^(MPEG-4 SA-DCT[2]5q- JPEG-2000[3])* ^>-§-^><^ ^^^^V. ^^-iM- ^lE^tt 

(progressive) ^ ^1€^>^1 

7]]^sr}^ ^^1 ti}^2]§>rf. ^1-71 3.^ ^^A^ ^^(adaptive) ^]^-^^r 

tflSl-^^( interactive) 3^}^ ^^^^-i: '%rO]t}A] ^ ^^<Hl^i ^91^ '^l 

^1^1^ '^■^'=^1 'fltb ^2:^ <^1^ °11%UTSPPM)* 7fl^^>St4. PPM^ 

^Al^s] c11o]t|l: ^^^}7] ClearySf Witten ^1 ^sfl 4^^] S^t:} . [5] 

PPM* Bel ^^51 s^oif ^I'el^ <y:Ji&l^^ 3^V^ ^^1 ^^^^^ ^'U^ 

^^W. S^tlr €^ ^S(DPCM)» ^>-g-*}-<=^ 

^s^^^Ji* "y-^^>ji[5], ^o] ^^^sq- ^^JS-l- 4. (interweave) ^l^eflol'S 
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<88> 



2. ^^Ssl ^S^^ 



<89> 



tfl «i^c>l- a^^^. HSlJL ^^H&i^ ii^Cleaf node)7> PPM ^J-'^'^l ^sfl 



^7} XxY ^-^o^£^ ^ ^'=>]^^^^ n^^7} 7} Z<^]^^, XxYxZ ^^1 

^^1 ^^^^ 5^>^-^^^J^^ui( lower-left-front corner)<^l ^^ltb4. 

<92> 2.2 ^7] Hsi (Initial Tree) 

S^l^^. 1-*^ 8711^ -^-^tt 3.7]^ Irf-^S ^-fl^^i^. '?]:^ 1-^*=>1 ^^1 'B' ^fl 



<90> 



2.1 l^^tflolE-lS.^ 



<91> 



3x>^ T^^l^ ^^1^^:^* l-f-tllo]BlS. ^^s>7l 1:1- (bounding volume) 
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* ^ SI^. PPM«j-^^ 3.2^'HlA-] ^^^4. 



<95> 







S 


Split : it = 7l- 8?\\9] A-jtJ i^t=^ ufvo^^ji^. 


W 


White : h:.E.P} 3.^ vhite 


B 


Fill Black : inH^l- S.-^- black =i-^^^ 


P 


PPM : V'= LflS] ^o] PPM <y-ILE|#oll oj^j] 



<96> 



^1^ '^l^l^l^ cfltl: ^>^B.el (quadtree) iL^-i: ^l-S-tb4. ^% Ka)^ 7«V^H 

e^'^l^i^ ^S.-^>^ (parent -children) ^^^^ Kb)^ ^^l^^l^l^ ^-§- 



inS-ofl cHtbPPM c11c>lEil- ^>^^H -T-^-^^ 4^ 



<97> 



1 


2 


3 


4 




<98> 



(a) -^i-^>-i^ (parent-child) ^7^1 
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<99> 




<100> 



<101> 




<102> 



(c) ^A>j].^ s.Tg ^ (merged) 



<103> 




<104> 



(d) ^A>5]-^ S.^^ ^ (merged) 



<105> 



<106> 



2.3 Bs^i^^dree Merging) 
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<107> 



3}^^ ^Efl^ ^o] y^iL^: ^ (refinement) Ell^<^1^i e^^j-sj-A] 7] 7] ^ 



*B ^^^4. ^^7>^«}: iiJE.^ 'P'S. a^ls]^ ^^9]z\7]^ 



i^:^7> 'B'}x^^S. ^-^€14^ 7l-:^^*fli;^l-. M-Ef\+ ^^li^l^l^ M- 



i(c)oll M-^M- 



<108> 



<109> 



AD 



(1) 



<110> 



Cf. ^>^7MS = Da - Db ^ ^^^^^ ^>1- M-Bj-^flcf. ii^^ i^^^ A^S] 

iii5l-Al7lJl, rate ^t:fl2)-Al7l^ ig^inJ^l- ^'^}^^. 



<iii> 



<112> 



;c«l y=l x=l 
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<113> o^7lA^ XxYxZ^S."^^^ sfl-^T-Sojiq.. 



<114> 



<ii5> 3. ^Jis)- 

<ii6> *§^4^<H1^-1. i::^.^ n^^^ 1<^]^^^ ^^^(priority)^l "^^^^^ tilHr^^B^ 

^ £1)4^1 3^1-^ a.'S^ ^ ^4. 

<ii7> 3.1 wlH^H^^ "^^i 

POSITION, SOPCS' lE^ 'P'), DIBCdet ailed information bits) ^ TERMINATION cflojEls. 

<ii9> POSITION t-llo]Bl^ B ^el(split) PPM -^JlSj-slo^o]: ^o. ufEfi^cf. 

<^1# 1=1^1^-17]- :^1^^>^1 £ l(d)<^l e^>2}-^ S.'i^ 7>^^5l-^>. 

ZLE^JL uj-A-l, ^^Hejoll Vil 7flSl B i^:B7> ^^1^, 9l^V^7} S. l(c)<^l SZ^ ^^^^ 3. 

^7l r:]3.V^<^]7\] ^^^l B it:.:E.7> PPM -^^^3^|a]o> <y:S^^c>lo> "^^^^ 

B ic:^ ^il iii:^ ^^i^ POSITION ciloiE^s ^ssl-^cf. ^ 7fl^ ^J: B 
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<120> 



SOP^ 8711^ ^V^^-i- h^^S. i4¥<H ^ ^>^>^^1 PPM-^JilSl-S] c>l o]: ^}^pq 



<121> 



<122> 



S0P7V ^;iflii:B7> •p'i^JE.'y^ ^^1] v^jE-^oil SX^ B ^fl^dii^ 



^7} PPM B ^1^^^ T=f^^^l^i ^^^^m :^o] DPCM 



<123> 



o>;^l5]-o.^^ TERMINATIONS <^]^o] <^^^ wjH^B^^ #"11^1 ^^l- 



<124> 



^1 cllo]Bl^ ^-g- (adaptive arithmetic coder)!- ^l-g-s^V^^ <aHS5i] «. 



:£5)-^4[8]. 



<125> 



POSrnON I SOP CS' or "P') 



DIH ^detailed informatioti bits) 



termdstationI 



If 'S' 



If 'P' 



white or not white 



PPM bits -i- DPCM color bits 



<126> 



<127> 



3.2 PPM('P')i^:E.5l -^jL:g|- 



<128> 



afl^^ M-Efiflo^, B 3^1-€ ^-^^l* M-^'^cf. 'P' i^H <^^] o]^ ^1^^^ ^S 
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<i29> ZL^ 3^ 7>^ ^^tb ^>M-^1^. :£ 3(b)^ ^V^^ ^^^7} -f-s 

^cf. efl^E-1 (raster) i?^^^-1<^l i^-e^- W ^H^^ 'O'^S. ^^^^^ , B ^1^^^ 'VS. 

'0011101000011' 4. '^l 213 ojcf. ^1^^ 

5:1 ^1-71 oil 3^1-. tcl-ej-^i ^^^H^l #^ ^^7> ^cf. Al^B^lol^ofl o^^il, ^^1 

<aBS.5ill- a.7ll #7>Al7lxl >5il7ll- ^^i, ^ 711S1 ^1H^7> ;^l7l 

^cl-. HElJl M-^l a cl-^ ^l^ih7> ^iTl^nl-. ;^l7l^ M] 7ll^ ^1^^^ ^ 3ia)<=>\] 

:g-ol 'X'S. v}^^^^. <^l-§-*l-^ ^fl^dh^ ^^:^iH 7ltiV ^^3.T^ 

(AAC)oll '^^^^^.[8] 



<130> 




(a) depth = A: - 1 (b) depth = k 

<i3i> ZL^S ^^^iH^l c^l : (b)^l S.^]^ ^R^^^l ^°H. (a)S!l- (b)oll ^ 

^ 0VS.7I ^^11 Af-g-^cl-. ZLSlJL (a)^'X'S i^>^J€ ^71131 ;^l7l^ ^fl^^* ^ 
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<132> ^o] ^:£5l-^ ^, ^^fl ^'Hl B R,G,B €sl5Jt^ 



DPCM ^^sl-^cf. nrf o.^ ^*>^, B ^1^^S]R,G,B ^1^^ B ^1^^ 



^^l^ ^]^^^. ^^V(residual)^ ^^-^ ^c]^ ^^^1 

<133> 4. <^:iLEl^ 

<134> cq^iig 3)-^^^ 913.^ -n-^K>cV. 

<135> i^i;^-], POSITION^ SOP tfl S.-^ c]^t:-l^ ^H^S B h:.E.7\ ^^^<^<^\^}^^] PPM 

c^Ala^ o.^ DIB i^^l^i R.G.B ^^Sit-^S. ^^^€^1-. ^1 ^l"^ ^>^1: i^-fl^l^i 

7> ^ T'i^^^ ^^'^l. ^^fl i:^^^ B ^1^^^ ^^'^l ^ ^^^^ DIB 

1- ^l-§-^>'^ pV^I^-^S., '?><a TERMINATION^] wlH^H^^ 7>e]?l 

<136> 5. Al^gflol^ ^3lj- 

<i37> 491^ <y:Jie1^^ ^^^^ 4<^1 tfl^^H S'i* ^}-§-5><^ ^^l-^cf. zl^ 

4(a)-(e)«^l £^1^ S-t-i-^ 256x256x256^ 7>;^H , 4(f) (h)^ 512x512x512 sfl 

<i38> i 2^ <5lcl^l ^<=Hl^i^ WinZip^l- ^1^^ -^^JL^^^ '^J-^^^^* wl^L^rj-jL 

oix:^_ a<>l^^-a<^l ifl^, WinZip ^ 2l-<y a7l5] 22-59 % ^ A^tt^. 

tflsfl, /5ll<eJ:€ "yr^sl^^ WinZip ^ 3.71^ 59-81 % '?> ^^t!:^-. -B" 

^tir ^1^1^ 'Plane' <=>]^^ ^''^^V^l ^^1 ^ 7fls] a^^^V i^^M , ^b^-aI 
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^>^7l^ WinZip ^1 u)-^ ^^^^ M-E^-^Scf. 'Plane'S-^S^ S-] sr>:n. , ^JL 

S^l^q- ^^^9 SL^ "y-^^V^l ^^fl WinZip ^ sf-^ a.7ls] 49-75 % A^tb^. 

<139> ;H]o>^ 'arJiel^^ WinZipo] ^^fl^^V^l *^>^ 1^^^^ ^l^tbcffe ^'^l 

^D] ojr^ 5^ -Angel' 2-1^ c^^^* :e.<^^JI SZcf. cflo]EiwlH7V 



^^^^(Adaptation)i!]- tis^-f^i^ -g-^l^lTll *fl^7l n^j^ol^. 

<140> 6 . 

<i4i> ^^^1- ^tt ^l<?]:^i=f. ^^^^ ^^ 

o}\J\^ 51 o] <g^£]o:i ojcf. ;^lo>^ ^jTiLj^^ PPM ^^^^ ^^^^ 

^>S.S>H Sl^l ^ t-llolE^ 4* Jl^^-^S ^ll-sfl^l^ ^ 

Lempel-Ziv WinZip Jii:^ l^<a ^-g: "y-^^* .S.'^^::! 

<142> 7 , ^2:^*1 

<143> [1] ISO/IEC JTC1/SC29/WG11 N5071 : ISO/IEC 14496-1 : 2001/FPDAM4, Klagenfurt, July 
2002. 

<i44> [2] MPEG-4 Video, MPEG-4 S-ig b^;^ 13.0, ISO/IEC JTC1/SC29/WG11 N2687, 
1999^ 3-S. 

<145> [3] JPEG VM ad-hoc, JPEG 2000 S.'^. 5.2 (technical description), ISO/IEC 
JTC1/SC29/WGIN1422, Maui, Hawaii, 1999^1 12€ 
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<146> 



[4] M.Weinberger .G. Seroussi, G.Sapiro. LOCO-I -r-^^ '^Jl^^ 



JPEG-LS ^ S.^^, to appear in IEEE Trans. Image Processing. 



<147> 



[5] K.Sayood, Introduction to Data Compression ^12-^, Academic Press, 2000 



<148> 



[6] Y.Bayakovski ^ ^fl^^^l^l/l 3^>-^ ^A^M cfltl: ^l^l^l 71^1: K^, 



Proc ICIP-2002, Rochester, tt^, 2002^1 9^ 



<149> 



[7] J.Duan J.Li S^l '^l^l^l^ Proc. IEEE, vol.82, no . 6 , pp . 857-865 , 



June 1994 



<150> 



[8] P.G. Howard and J.S.Vitter, ^<']^] '^^^^ 3.^, Proc. IEEE, vol.82. 



no. 6, pp. 857-865, 1994\i 6€. 



<151> 




>3i> 



Mm 







a") 



•hi 



<152> 
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1 
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<153> S 2. 3[<U 3.7]^ alH. P = ^^<^1 9X^ A^y^ ^JILSl^, W = WinZip, R = 

ratio = P/W. ^'U 3.7]^ ^HB 



<154> 





DSIFTH 


COLOR 


TO TAX. 


P 


w 




P 


w 


R 


P 


w 


R 


Angel 


34,893 


I50J8S3 


0.23 


238,748 


402,118 


0.S9 


273^1 


S52.971 


0.49 


Avatar 




14.407 


0.44 


35.813 


46.473 


0.77 


43,309 


fiO.883 


0.69 


Dog 


11^1 


34^6 


0.34 


£4.313 


113.734 


0.S7 


75.813 


146^90 


0.52 


Fl&ne 




9.771 


0.54 


S1,2S6 


47,2*3 


1.08 


Sfi.SlO 


S7.016 


0.99 


Xlower 


17^4 


30.Z43 


0.59 


&5.oie 


80,72l 


O.Sl 


82.820 


110.964 


0.75 






250.L74 


0.30 


441^42 


725^530 


0.61 


S173T® 


975JBOa 


0.53 




38.108 


173.12* 


0.33 


2753^ 


414^41 


0.67 


3 1 3.9*1 


587.363 


0.33 


Robots 


102^4 SB 


330;81S 


0.32 


669^236 


939,136 


0.71 


77*^94 


1,269,951 


0.61 



<155> 



I 




•>i;'?i k»:':', 
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O.^ 5 Angel ^^l^l^l 
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<158> s. 11^ ^ ^^<H1 Sltl- S^V-S^ji^l cSl<^lBl ^S.^ ^^11- Ir^i^ -£^1^ H 

^1^2: ^5^^-^(Tree structure generator, 1100), f^^^^i-tl^ ^(merging order selector, 
1110), ii^-^Jl^^Cnode encoder, 1120) ^ wlH^H^ ^^^^-^(bitstream generator , 1130) 

<159> ^7] He^^Si ^S^^^(llOO)^ 3^>€ S.^^}JL i<?lH^i^, 

(label)ol ^2}-^ Bsl^2:^ 3^>^ cfl^lB^* ^ ^^I'^l^l^ife ^^7] HS^^S 

:E.(leaf node) #^1 PPM «ch^<Hl ^«fl JL^^-^S ^Ji^I-^t^. ZLE^£.S. ^ ^^o\] 3^1-€ 

i 

4. 

<i6i> 3^1-^ ^A^]^ lrl-c11o]E-1S. id€:*>7l -^Isfl, H]-^^ l:#(bounding volume) «>1 

^^7> )CxY «fl-^>£^ 7}^]:n., ^ ^^$] ^^]^^^^ Z XxYxZ 1^1-^^ 
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^^o] ^J^^^cj-. \3\-§:^ MV^is:) lower-left-front coner)«>ll 

4 €• y?;t^ 7>xlji, Hfl^(rear) ^l^ih^ ^^^S ^l^^-B-Cf ^ 7>^i:f. ^oj^ti^ o] 

^1^^^ B(black,'l')S ^^^c^-. B ^1^^^ 3^>^ 7^^1<>ll^i 

<i62> ^^c-ilo]Ei^ ^^Heloll ^sfl a^s)T3^, ^^Hs] 471-^1 el-'i^ M-Bl-i^ 

^^^sr>fe ici^^ 'B' SE^ 'WS. 5.^1^4. ^^^1 ^ ii:^^ 'S'S. 
<163> IS. 1] 



HI'S 




S 


Split : in =71- AiM inH^ M-nrCH^C+. 


W 


White : i:H7l- S.-^ white 


B 


Fill Black : b^E.^} 5L^ i:fl^ black Sfl^a}^!-^ 


P 


PPM : ^fl^rfi 2iol PPM "y-UHlwOfl 2]tVi ■ 
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<164> £. 3^ e1-^<^l ^^^-^ ##cllo]E.-l^ ^^H&l M-Bl-iflji ^cV. -§-«^l^l-^l 

*>7l ^sfl, ^ <^loll>|^ 2^>^ ol;^! 0)131 ol^-s-oil cfl^ Aj-^He] (quadtree) 
tlr^^. :£ 3(a)^ Al.;5lHe:i<^lAi ^ -^S.-^}^ (parent -chi idren) ^7^1 » :e.oi^Jl S^rf. £ 3(b) 
^ o]^ o]v]:^]9]- ^j-§-^>^ A>^B5^1- M-Bl-iflT^, ol^l ^o]^ 2olc]-. o]^ oIp];^!^ 

^V^H&l^ A-l] 7l]^ •P'ii^'Hl cflttPPM cHojBll- A]-g-^>o^ ^^^s. ^ 9X^. 

<165> s. 12^ ^7] '^^^^i^^-^-dllO)^ T^^^* £Al^ ^-^S-A], 1^^^ 

A-]^^«L(iiio)^ He)^^^ 3^}^ ^o]B\<>\] cfltfl Bl-^^ 'i^(merging) 

^].TJ) ^ Ai^ w.(^3jj^-jjg^g j^Q(jg selector, 1200), ^^ic-E. aH ^-^(opt imal node 

selector , 1210) ^ ^S-h:.^ candidate node updater, 1220)S ^7] 

i^jc Aiifl«-(i200)^ hz-B.^ sl-'tol 'P'9l h:.^^ 'S' i^:E.* ^Jd^tti^. 



^ -^M 'S'ic^^ *>^(sub) ii-BB) El-'iol -wa^ 'B' W'^ 'B'^ ^^^^1^. =L^^ 

^>7l 2|2^i^£.AliM«-(i210)^ tfl^fl ig^^ ^^^M wlB^^ ^>(??D) 

h^B.^] ef^-g: 'B'S. SAjfVrf. ^J-7l ^:B.ii:E.73 a1-^(1220)^ ^1-71 ^^h^^ ^ 

<166> £.331- £ 13 ^ £. 14* HS] t§^(Tree Merging)«^l cfl^ ^^tb^^-. S. 3^ 

^^o] he! "^^^ £AltV ^^J'^l^. Bsl^ ^sfl^ ^J-S-l- 

^711^ ^^1 (refinement) ^]^^]^] eAl-Sj-A] 71 7) wj-^^o.^ ^^^1^. ^^7>^t!r 

'P'S. K^^^ ii^olTli^- ZL^5l S.^ ;^>^1:^ 'B'lE^ 'Wi^JE-Ol •S'iL:E.oli:l.. c^l* 
1:<>|, H 3(b)<^l. HS1<^1 S.^]^ 47fl^ ^^71-^t}: i^:B-i-ol ^j^i:!-. o.^ ^ 

^VM-Sl Jt:^ ^ 'i]^ ol n) ;^1 oil A-1 ^.l-Zl-^ofl fil«|) ^Al^ b:.^?} 'B'}r.B.S. ^^^€4 
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31 7}^t\\M.^}. M-E]-\+ ol^l^^^l^l- Bel^ S. 3(c)<^l M-H^-u)- oX^. n^Ji q-^ M] jfl 

S.e iL^7l- srl-ul-o^ i^^s i^^^ ^7^}^] 711 ^^cf. 

<i67> :£ 13^ ^ii^-^ -^^-^(1200)^ J:#£S i^ltt ^^14. 

h^^^ ^JLI- M-HfiJHji counts ^Hi^:^^ ^# M-^^fl^-. i count ik-6r 0 3:71 2|- 

5i-ji(i300^7il), h^^7} 'S'^^lTjui- T' 1310^711), ^:a.i^:E.s. ^^^l^H ^o\] ;^-l^£lji 

count ^<^1 ^VM- ^7>tl:cf. (1330^711) o^jIa-^ .S'x^c- e>o^v^^7]- -3'^ o] 

s-o] A^o^A^ o;i^ ;g o.^]. ^2ii^^7l- m. ^ 9X^. ii:^7l- 'S' o]7]^^ T' 7> OVID'S, 

^ i^^<^l Cll^ll ^V7l 1310^;^]1- 1^.(1320^711) ^7]B] Sl-^j^ cl-;^l^ 2^B.77}^] wv^tt 

4.(1340^711) 

<168> Z^- c]-7)lc^lA-l l^^SlJl 01^ *§^7]-^tl: i^:^!"^ ^-flH-HlA-l ^^Sl^^ 

AD _ D, - 

c^y]^] Ar = - ^ ^^^^ tilH^(R3)jil- ^^^^ wlH^(Rb) ^>1- i4e}^£ 



4. o>^7>^l^ Ad = Da - Db ^ ^^^^21 Slfl^o^ l-l-El-^cf. i^S.^ i^^^ A^Sl 

^ wl-i:(rate)^ e^Vsj-Jg S-^i^^ afl^^ ^7]-a1^c1-. izsla.^ Sfl^o^ ^7>^ 

^ ihSl-Al 71 Jl , rate ^cfl5l-Al7l^ i^^i^^l- #<^>\E4. 
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<172> 

JT y Z 



;(=! y=l *=1 

[^*}-^ 2] 

<173> <^7]^^ XxYxZ^ S.^i^ sfl-^iE-Olrf. 

<175> s. 14^ ^■^^^1^^-^(1210)^ ^f-iS. ^^^It:!-. ^:e-i^:^-tl^^(1200) 

'Jd^^V^ (1410^/^1), ic:^* 'B'S «>:ii( 1420^ Til), ^i-7l icJE.^ ^ 

oil A] ^7\^;v ^(1430^711), fl^l- ^S^tlri^C 1440^^1). -^-^l i^^7> tg^^ ir|] 7j\ 

A A^^A. (1450^7il) 

<i76> ic:E.-^J:5)-^(ll20)^ tg^^ -^Jisi-^cf. jE. 15^ >a-7l ii^^^S^- 

-^(1120)^ =^^^-%: Jt^ltt Continue l-eflu -¥-J:^-¥-(1500) , icJE.^ ^l-^JilS]"^ 

(1510), i^^S0P^^^(1520), Si:.J^-¥-:^5l-^(1530) ^ Pi^^^ J: 21-^(1540)^ ^l^^H^^. 
<i77> >^7l Continue l-Bflu -^:5:5|-^(1500)fe ajm^^iH^^ ^-y^l 

Continue ^efl^l- ^Ssl-tVi:]- . o\^^ ^(True)S Tl^Kfaise)^ 

^A. i^:^^^l-^^5|-f-(l5l0)^ ^^l^s^V^ ^tiii^ ^1- ^wjs^Vji, 
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^(1530)^ ^7] i^JE.^^^J^7> S ^nJ^ol^g S bc^^ a. (Detailed Information 

Bits:DIB)l- ^J:sl-t}:4. ^^7] Pi::^^:5:5|-^(1540)^ ic:^^^>§^7l- PiL^o]!^ pi-c 



<178> £. 16^ -^^^^(1120)21 ^^4: ^^]^ ^^^1 

^^s:>ig, Continue l-^fl^l- ^^sj-tt^f . (1600^7jl) ^7] Continue l-afl:!^ '^^^ w] 
^^^^^ #<$1^1 c^^l- q-B^-'^tzf. #o] o>i^T^ ^(True)^ M-Bf^cf. n^ji v^^^ 
^1^^ ti(position)l- ^J:s|-t!:4.(1600^7jl) IL^Jl uj-^i i^J^7V 'P'i^^^7> ^A>3r]-c^ (1620^ 
711), Pi^-^o]^ Pi^^ -¥-:£5|-# *>J1( 1630^711), ZL%:^] si^:E. (1640^711) 



^0^-71 icH.71- ^ 4^1 ^4 tb^-. (1650^711) 



<i79> neiji :£ 17^ Sii^-^-f^^-^(i520)^ -g^^^ J:#£^ s^ltb ^^^m-. Si^^^ 

^ ^^^^ 1700^711), 87fl^ 5>^i^JE.(subnode)^ el-^^ 



'^ Jl^tb^. (1710^71]) S. 18^ Pii:E.^s:Sl-^(1530)^ -S-^l-^ :5J-^^'^i, ?i 

^3:5l-s:>ji(l800^;^l), ^e^^^i* DPCM -^Jl^tlrcf .(1810^^1) 

<180> o]^ <:^H s.o:| j^cf ^^l^j 3^1-71 S . tg^j^^oflA^, i^^^ ^«)-^ loflA^o] 

^^^(priority)<^l ajE^e^^ ^aj-^-^S. ^ssj-^rf. ^ 7>^V ^Tfl 

^ ^"^l -^Jisl-^q-. itfel-Ai oj.^^ H]E>^^E^^ ^^^^(parsing)5>ia, t^^ci 

^ 7]-^ S-'i^^E-] 7|-^J- >§iilt!: S-K^sflo^ 3^>-^ S-t^ ^ S^^-. 

£ 4^ tij-i^^ <^l-§-^>^, tilH^-5ifl ^(rate-distort ion) ^^1- S^jtl: 
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^ i^:E.s] i^:^-^! ^^tl^ Continue POSITION, 

SOPCS' '?'), DIBCdetailed information bits) cfl^lBi^ 

<182> :^;5^11, Continue ^eflzife HlH^iH^^ ^-¥-1- M-^^-^i^. ^^l-i" 2.^ ^ 

o]E^^ ^o-A>#SDl(AAC)# ^>^*V'^ <fflH^5l §^11. POSITION t-flolE^^ o]v^ 

•B' ^e] (split) ?P}^^S.s[^^7}^ -^ll- T=]3.t^7} 7.]^77}:^] ^ 

-tl^ i 3(d)<Hl S-^^^ 4€^^^ 7M^M. ^ 3(d)'^l ^^H2^<H1 

^ vil 7flSl •B'ii^7l- ^-^ol, £ 3(c)<^l^ii4 ^iiit!: ^7] ^^flA^^ ol^D] 

^ 1^1 sc^ Tfl ^^<^lAi 'B'iiS.7> PPM Jisj-s] <>1 <:>> <y:^^<H*^> ^4. ^S^-A^ 

'B' ^^fl^ ^^ife POSITION tll<^lB]S. ^JlSl-^^-. nV-^ B ^^i^ 

-B^ Posit ion cllolE-1^ tcj-el-A-l ^jgisl-slxl ^^4. ^i^, SOP^ ^^fl^ 

■ 

h^^7} 87]]^ inJBl-S- i4n"<>l^<^> PPM-^ Jisl-Sl ^ ^V^^l* M-Bl-^flcf. 

S0P71- -S'ii^^^ M-el-i-fl'S, DIB^.^7l) h:.^^ ^>^-i: h:.^7} ^h:.^ 

<183> n]-<^ S0P7> ^;^fli^J=^ 'P'i^^'a^ l^-Bl-vHTg, i:::^ ^tofl B ^fl^^^ S'^l 

M.7} PPM B ^l^ri:^ ^e^^^fe DPCM -^^sl-^^-. i 7^ 'P'i^^^ «1H^H^ 

^Sl- SAltb ^olcf. ppM^ ^Sfl ^Al^Bl dlolE^l- -^^^ o.^ "^-^^1-7] 

<H2l(Cleary)^ ^^(Witten)'^l ^^fl ^Itt^ ^'^Ic]-. 
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<184> 



S. A>-g-sl-c^ PPM -^-JlSl-^ci-. :£ 8€: 



^ <^1# i^-lt!: :£ 8(b)«^l S.^]^ '^y^^ ^]^±7} ^SLS[^ ^o]^. 



^ ^fl^^l- ^^5l-*>7l ^^ i37fl5i ^o.^ ^ ^^ai^HS ^>-g-^4. ^^^^ ^ 



'0011101000011 '011:+. nsIM- c^loil^-] 3.i3|>;Eo:| 



213 014. '^l^^ '1^^. ^]^^} 



7]o\] ui-^ €-^^H^ ^ 



'X'^ i^V^J^cf. o] ol-g-^>o^ ^l^i^ 7lti> ^-g- >a:#st:-1(AAC)<Hl ^ 



<185> 



£ 8^]^^ ih)o\] ^V^^ ^fl^^7> ^o]^, (a)^ (b)<^l ^^S. 



Al-g-^cf. ZL^jL £ 8(a)^l^i^ 'X'S. ^}^^^ 3 7)1 



<186> 



^j-e.* ^JlSl-t!: ^ ^^1] i^S. <y:o11 B ^fl^^^ R,G,B ^e^^^ 2fl:iiBl 



DPCM -^^Sl-^^-. ^^l^^S ^^^V'S, B ^l^di^R.G.B o]^^ B ^ 



<^l^^i=f. nelJi <^1^ -2-^Kresidual)^ ^# sc-ls. -^-^sj-^c)-. 



<187> 



^1-7] wlHiH^ ^3^^^(1130)^ 



^€ C-ll<^lBll- Wl 
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<188> ^^fV ^ 3^>€ ^-^^1 cllolE-lo:| -^JiSl-l- ^^^^S. s^Vfe ^^2^ (progressive) 

^^51- f'-a-^S. ^^sr>^xln>, ^^^( lossless) «cJ-^<^lM- lossy) 

^ ^-#-^(1900). i^^4J:s^-^(i9io) ^ H5^^s^^-^(1920)^ i^^V*^ <^W<^^^. ^y] 

wlHiH^^#^(1900)fe 3^1-^ 4^1 tflolE-l^ ^^^V^^^l^. ^7] i^JE. 



4X^^(1910)^ wjE^H^* ^>7l H&1^S4^^(1920)^ ^1-71 

<191> £ 20^ ^^7] i^^45:2l-^(1910)^ T^^^* S.^]^ ^A^S.^^, Continue Sefl 

ZL ^^21-^(2000), ii^^^l^J^ 4^51-^(2010), i^:=#^^^^(2020), Si^JE-^^s)-^ 
(2030) ^ Pi^:B4J:^Y( 2040)1- 5E^^><^ ^^^^cf. 

<i92> Continue l-efl:^. 4:ilSl-^(2000)^ 3^>^ cfl^lBi^ ^^S]-^ tilS^H^-^S 

Continue S^^ ^^sftlri^. ^7] i^^^^l^^ 4^51-^(2010)^ -^:^5|- 

^ii:=<?l;^ll- M-b)-lH^ ^^l^^S- 4-Ji5]-*i:c+. :ir.^^^^^^(2020)fe ^^-S.* 4 

^sl-tti^f. ^^7] Si^:^4^2l-^(2030)^ ^7] i^JE.^^ ^^^7} s i^:^* M-^^-ifl^, ^Ml^.^.^ 

^AS. 87)1 iiJE-l-oil ^^J-^ 4:^S|-^>JL s]-^ 87)1 ^>^li:fl^ Black 

Whiter 4^S}-t!:Cl-. ^7] Pi^:^4J:^-^(2040)^ ^7] iiJE.^^ ^^7> PPM ii:^-!- M- 
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:^d\] cfl^fl ^ AACl- ^«J^>oi ^^2l-*>Jl ^ DPCM» ^*5^1-<^ ^SSl-tVcf. 



<193> s. 21^ ^1-71 ii^^^:5:5l-Y(1910)^ ^^-ir i^^ltb Conti 



nue 



2fl^l- 45:5|-^>J1(2100^;^1), ZL t:f^ Position ^J^* 4:s:5|-tb ^(2110^;^!), ii^7l- Pir. 



j^oi^l ^A>3ri-c^(2i20^;^l), Pii^o]!^ pi-c 4J:5|-^>ji(2i30^;^l), ^^^1 ^.^^ Sii 



1= .y. 



(2140^^1) 52]-^^ 2.^011 cfl^ ^*S^t:f.(2150^;m) 

<194> £. 22^ ^7] Sh^^^:^s^^i2020)9] ^^]^ ^^^^i, ^&|^^ 



S.^^}JLi2200^:^]) , 87fl5^ ^V^iL^ 21-^^ (2210^711) £ 23^ ^7] Pi^ 



4^^1-^(2030)^ S^ltl: , PPM ?i<^l^^:a.# 4J:^^1-ZL(2300^7]1), 

^DPCM^ ^^sj-tVcf. (2310^711) ^^l^o.^ ^^s:>^ DIB^jt^^ ^7)) 

PPM ^slSj-^^l-Ji ^71) h^^s^ Black R.G.B ^ AACl- ^«S^><^ 
4^S1-*>J1 ^ DPCMl- ^^5f><^ 4:^:51- t!:t:f. 

<i95> o]^ >^M1^1 ^^B:V7lS. tbcf. 2)-^^^ ^^>*>4. 



^ wlH^H^sj Continue l-2fl^# t^^H^i, tilB^iiH^^ #<y7^1 'ar'^l-^H^. ^ i=f^ 

P0SITI0N34 SOP t-flolE-il- oioi tq^Dl^ cHi^ B iL=7> ^e](Split)s)ol<^> t}^^] PPM4 
^sj- s\^oi sV^^li- ^oi-ugcf. 'S'i^:B^ ^-f ^4 i^s.^ s.^ ^1^4:^ "S^l^ 

-2-^ DIB v4loll^i R.G.B Jg^^o.^ ^^^^^f. :^l-<i4*(chi Idren) cfl 

DIBl- ^\-%-t}c^ ^^^^o] 4^^cf. 
<i96> >y-^^> 3^1-^ 7^^1 cflclE^o^ o.^ ^j^S).^!-^ (progressive) ^S. 
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^JlSl-s]^ icJE-tS- 4^51-71- t^e^-A-l ^7] ^1 E-i 7]- s\-^o\] x:J{^^^i]]o] 

^-f . ^'S-^ ii^^-^^i *>^i:,=s. 4:s:2}-7> i^i^efl 

'^]^^. 5i-^<^i 1^ Bfl £] ^ '^^v^ ii^7> ^>^s. 4^5>zL 

<197> -^-t^ 3^>€ ^-^^] cflolE^o^ ^Jis}-^ (progressive) ^^S. 7] 

^s^l-^^M- ^^^(lossless) 13-^ ^^(lossy) ^Jisj-^j-^^^ % ^ 

^cf. ^ ^^-11 alHrizH^^ t:]- 4^sFe>^ 4^5}- ^j-^o] j^jji, ulE^H^<^l^i 

cllolEl7> :^i^J-S]^ 3.^ 7l^^V^ll- ^^B\7} ^ 7l^Dpfl 

^ ^IS.^ ROM, RAM, CD-ROM, 7.}7] s]]o]^, #^5Z] t^^ia., ^tflojE-l ^o] S^o^x^, 

^^^B] ^A]ollo]l tb^Sl^l 0>u|3rl-D^, ^^i^^ofl^i ^^3:>^ ^ ^^2] 
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<200> ^ ^-^-^l 2]^ 3^}^ 7fl^] c-flolE-l^ ^S.s^ ^ 4^51- ^J-'^^ £ 9<='ll ^ 

-S-t^ ^>-§-*>^ ^7l-^>S^cf. i 9(a)-(e)<^l S.^]^ -S.'il:^ 256x256x256^ 7> 



^l^l, £ 9(f) (h)fe 512x512x512 ^-^-£1- 7>^cl-. 

<20i> s. 10^ i<?lH^^^ WinZip4 ^ IJ"^^ 

£Als:>j7 o;[cf. ^01:^^011 cfltfl, ;^lo]:^ ^^rJlsl^^ WinZip ^ H7ls^ 22-59 

% ^ A^^trf. ^Jti<Hl 'y::iisl#-8r a*t WinZip ^ sl-<^ 3.71^ 59-81 % 

^ -B-'^tl- <^1^^ 'Plane' S-^^olc]-. o]^^ T^f^^s^V^l ^^1 ^ 7fl^ 

i^^M, ^Is^t}: ^l-^7ltiV ^c-l^ WinZip ^1 t:^ M'^'^^-. 'Plane'S-t. 

^ ^^1^1- ^^ii 1-4* ^^^l-7l WinZip ^ 37] 

^ 49-75 % >?> . 

<202> ^x^d\] WinZip<^l ^t}^ ^^521- 1^^^^ 



^o\]A^ o]u] o^izf. (progress iveness)^ w]-^^^>t^. ^fl^^V^ zl^^ tfl^^o] ^1^^ 

^^oi]A^ tilB^^^H^^ ^-§-^^(Adaptation)5!f 3^}^ S"!^ -g-^l^>7ll n^7] 

<203> i<yB ^^^1- (progressive) ^j-^^-i- ^ ^^<^l^i Tfl a] ^r]- ^ . ZL 



^ll-efl<^l^ ^ ^t^ofl oj-i^o] Lempel-Ziv 3.^^91 WinZip J^.^ ^^^^l <y- 
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<204> ^ ^tgofl 3^].^ 7jj^l tflojE-l^ ^ £ 9<^1 n 

S-^i* ^>-g-5rl-o^ ^7>^>^cf. s. 9(a)-(e)<^l £^1^ S^^^^ 256x256x256* 7} 



^]^, S. 9(f) (h)^ 512x512x512 7>^cf. 
<205> :£ 10^ -^Hl^l^ WinZip4 ^ ^^^1 yj-^^s] <a-^>^^^-i- ti] 

iat!: i^l^l-jl o^cf. Sol^^2i<^l rflsfl, ^lo]-^ "tJil&l^^ WinZip ^ s)-*^ a7l^ 22-59 

% ^ ^-^^1:4. ^si ^^«>fl cfl^fl, 'yr^e:!^^ at!: WinZip ^ s|-<^ 371^1 59-81 % 

^ -a.^t!-i=1-. -B-'^t!: '^l^^ 'Plane' S^folt:}. o]^^ ^ 7fl^ i . ^>^7ltil- 



3.1=^91 WinZip d 14^ 'Plane's. 'i* ^^l^jsj-Ji, >«fl<y:€ 

ol^ ^^iL 'a-^s>7l WinZip ^ 2}-^ 37]^ 49-75 % ^ 

<206> ^ ^x^cj] o^^v WinZip^^l *^r>^ ^^^f c^^ig* ^l^tlri^ 



:go]iA-l o^a] ojt^. ^^^^^(progressiveness)^ wf^^^V^. ^^OM^^V^ ^^-8- ^Itt^ 
:g:;goilAi tijHiB^^ ^ -g-^j (Adapt at ion) 3^>^ 2-1^ J^^l-f^i* -§-*^ls>7ll n^7] ofl^ 

<207> 3£oiE en^^i- (progressive) ^ ^'^<=>ll^i 7l] aI^V^^x:!-. h 

^1^£11<^141 ^ ^^<^1 ^^^o] Lempel-Ziv 3.^^91 WinZip <a- 
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I^J^^I- 1] 

21 

w}^^ ^>-g-^]-^ c-llolE^^ ^«:^><^ ^^]]7} ^711^1-^ ^^]o] 

^S>\- 7J^^]]7} ^711 s:}^] ^^lo] ^l^^l-, 51- l-<^ T^^^V*^ S^lf-^ ^^1-2-^ 3 

3] 

^12%><^1 $Z<^^i. ^oM 51^^* ^H^l- ^^^>oi S^]^^ 
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PPM "^Jiel^ofl o]^ «-s2|-^ nfl^ 'P'S. S.^]^^ ^^^S. 3^V€ tflolEi ^JiS}- 

m^^} 51 

61 
71 
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91 

^iii^:B<>flH i^:^^ ^7l ^iii^i- 73 A] ^7^] 
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10] . 

A=l J>=1 X=l 

11] 

^^iL^7> ^cHl oc^^S M-Bl-i^^ ^^Jaofl «fl^§l-^ Continue l-Hflnl- 

^1-71 ii:Bf^^^^7]- S i^^ol^a S h^B.^ ^Ml^il- ^^5l-s:>Jl, Pic^ojig pi^^o:] 

12] 

;^lll«J-<^l 9X°]^'], ^7] s -f-^s)-^ 
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131 



O H 



[^Jt^IJ- 14] 

PPM ^^^^ 3^]-€ t^joiBl -^^sl- 

151 

hu^s] 'B' R(Red), G(Green), B(Blue) g^t^ DPCM ^^5|-s:>j7, 

[^T^l]- 16] 
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I^Jt^^J- 17] 

[^J^^J- 181 

3^1-€ ^Jj^l c-flolE^ y-Jisj. 

191 
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i^in^^^ 201 

#oi^] o^M.^ M-Efvfl^ Continue l-efln* ^Jisj-s:}^ Continue 

ic^7> s :ii^<el^l Pi^=^^l<Hl ^Jisl-^V^ ia:^ SOP 

[^^«^ 211 

i^-^^ ir^-^-^E-i h^^T;}:^]^ -^ss]-^^ ^^-^S 3^}^ 

[^^T^iJ- 221 
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[^n^lJ- 231 

-^^21-^ 3^>€ c-flolE-l^ Continue IrBfl^ ^^2l-sr>^ 

PPM icJ^l- M-BfuH^ PPM i^^lr ^J:2|-^>^ ^7^]; ^ 
[^Jn^*J- 24] 

[^^T^^J- 25] 

3:^>-^ c-flojE^^ Continue l-eflnl- ^-^sl-^l- 
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-^7] ^^^7> PPM H-El-vfl^, PPM ^Jis)-^}^ i^^^ ^■ 

26] 

^]25^M 9X'^^^, ^7l S ^S.s\-^ 

^o.^ s:>^ 87fl i^:^^<*ll tfltb ^-^^^^ 4s:5l-^>:n. 87fl 

27] 

^126^<^1 ^<H^-1, ^7] PPM bL^Mr ^S.^^ 

DIB^^S. i^^l- PPM 4Jl2}-*>jL ^4 h:.B.B\ Black ^^^91 R.G.B ^ 

* ^ AACl- ^^J^V*^ 4:5:^^>:n. ^ DPCM^ ^^S^H 4^^^^ ^^A^ 3^V€ ^Jj^l 

28] 

^7l aiH^H^^ }i^^4^S|-^; ^ 

29] 

^127*J-<H1 ^<H^-1, ^7] iL^^Jis}-^^ 
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alH^H^o] 7^1#s)^ ^11- M-Efufl^ Continue 1-h11^« ^:&5l-^r>^ Continue l-Hfl^ 

o^i^ ^iiyi^<y;^l# M-El-vfl^ ^^1^^^ ^^sl-BrV^ 2ii:B^^l^Jii 

^5- ^^^-ir 4:s:5l-s^l-j7 srV^ 87fl ^M^S. Black SE^ Whiter ^^s^-^:]-^ Si^^4 

^>7] h^B.^^ ^^ii7> PPM H-El-i^^'S, ^Ml ^^li ^-^S. ^>^fl PPM 

DPCM* ^^i^V'^ ^J:si-^>^ Pic::E.^J:2|-^l- i^^^ ^^^^ 3^}^ A^] cflojE^ 

30] 
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1] 




IS. 21 

PointTexture { 

field SFInt32 width 
field SFInt32 hgight 
field MFInt32/^ ieptii 
field MFColorV color 



512 
512 

[] 
[] 



} 



field SFInt32 deithNbBits 8 



to be compressed 
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(c) 5Af 21/ a' DISS i5| 




5] 

I Continue flag I Position | SOP("S" or "F') | DIB (Detailed Information Bits) | 
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61 



Continue flag I Position | SOP("S" or "P") [ DIB (Detailed Information Bits)] 



lf"S" I Average color|Chl |Ch2|Ch3 |Ch4|Ch5|Ch6|Ch7|Ch8 




: wliite or not white 



[S. 7J 



Continue flag 


Position 1 SOP("S" or "P") |DTB (Detailed Information Bits) | 


If"P" 




PPM bits + DPCM color bits 



[S. 8] 




rr 



(a) depth = k- \ 



(b) depth = k 
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[S. 91 

(a)~(e) resolution: 256x256x256 (f)~(h) resolution: 51 2x51 2x51 2 




(a) angel (b) avatar (c) dog (d) plane 




(e) flower (f) white star (g) fighter (h) robots 

IS. 101 

(a) : S^stl o|t' a\o\E\si uu 





DEPTH 


COLOR 


TOTAL 


P 


O 


R 


P 


O 


R 


P 


O 


R 


Angel 


34,893 


306,218 


0.11 


238,748 


722.046 


0.33 


273,641 


1,028,264 


0.27 


Avatar 


6,396 


87,184 


0.07 


35,813 


64.944 


0.55 


42.209 


152,128 


0.28 


Dog 


11,501 


111,262 


0.10 


64,312 


137.178 


0.47 


75.813 


248.440 


0.31 


Plane 


5,254 


96.946 


0.05 


51 ,256 


94.230 


0.54 


56.510 


191,176 


0.30 


Flower 


17,804 


98,469 


0.18 


65,016 


98,799 


0.66 


82,820 


197,268 


0.42 


WhiteStar 


75,937 


1.061.676 


0.07 


441.442 


806,082 


0.55 


517,379 


1 ,867.758 


0.28 


Fighter 


36,108 


906.308 


0.04 


275,853 


573,030 


0.48 


313.961 


1,479,338 


0.21 


Robots 


105,458 


1,285.188 


0.08 


669.236 


1,141,350 


0.59 


774.694 


2.426.538 


0.32 



(b) : S(WinZip)3j£| bU 





DEPTH 


COLOR 


TOTAL 


P 


W 


R 


P 


W 


R 


P 


W 


R 


Angel 


34,893 


150,853 


0.23 


238,748 


402,118 


0.59 


273,641 


552,971 


0.49 


Avatar 


6.396 


1 4.407 


0.44 


35.813 


46.475 


0.77 


42,209 


60.882 


0.69 


Dog 


1 1 .501 


34,256 


0.34 


64.312 


112.734 


0.57 


75,813 


146,990 


0,52 


Plane 


5.254 


9,771 


0.54 


51.256 


47.245 


1.08 


56.510 


57.016 


0.99 


Flower 


17.804 


30,243 


0.59 


65.016 


80.721 


0.81 


82.820 


110.964 


0.75 


WhiteStar 


75.937 


250,174 


0.30 


441 ,442 


725,630 


0.61 


517.379 


975,804 


0.53 


Fighter 


38.108 


173,124 


0.22 


275,853 


414,241 


0.67 


313.961 


587,365 


0.53 


Robots 


1 05.458 


330,815 


0.32 


669.236 


939.136 


0.71 


774,694 


1 .269,951 


0.61 
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[-£ 111 



1 130 



O O 




Aj ^ 

















121 



1200 



1220 







O 1 1 







131 



NO 
Count=0 



1300 




1320 



i=i+1 
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is. 14] 





— 1410 


I 




IniH(i) — "B" 


— 1420 


i 






— 1430 


t 




7HAI 


— 1440 



1450 




OjL|£ 



is. 15] 



1500 



1510 



1520 



1530 



Continue M^llZL 








iiH SOP 














1540 
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161 



Continue #5113 ¥3:a> 

1 



1600 



1610 



1620 




0\L\2. 



^ 1 6 30 



P tH 



1640 



S ¥22t 



1650 





1700 



8711^ 5ho| inH a^H) ¥:£.-at 



1710 



is. 18] 




1800 



DPCM SM ¥2.sh 



1810 
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IS. 19] 



1920 



1=1 















is. 201 

^ 



2000 



Continue 



[-£ 21] 



2010 



.2020 



inH 



Continue M^iZL 



I 



21 00 



21 10 



2120 




2030 




2040 



2140 



2150 
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221 




87||°l 9\m b^E. 3\W MS.si 



1 



do 



[S. 23] 



PPM 






i 


DPCM 












< 




) 



2200 



2210 



2300 



2310 



^ *a^>: 2003/12/5 
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